Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.006 Å; disorder in main residue; R factor = 0.034; wR factor = 0.091; data-to-parameter ratio = 19.2.
Tris(2-chlorobenzyl)tin hydroxide condenses with 3-mercapto-1,2,4-triazole to form the 1:1 cocrystal of the title compound, [Sn(C 7 H 6 Cl) 3 (C 2 H 2 N 3 S)]. The asymmetric unit contains two molecules which differ only in the position of the nitrogen-bound H atom of the triazole ring; one molecule is linked to the other molecule by an N-HÁ Á ÁN hydrogen bond. In the second molecule, two of the chlorobenzyl units are disordered over two positions in a 0.73 (1):0.27 (1) ratio. The Sn atom in both molecules shows a distorted tetrahedral SnSC 3 coordination.
Related literature
For comparison crystal structures, see: Aziz-ur-Rehman et al. (2006) ; Ma et al. (2007) .
Experimental
Crystal data [Sn(C 7 Table 1 Hydrogen-bond geometry (Å , ). We thank the University of Malaya (RG020/09AFR) for supporting this study.
D-HÁ
Tris(2-chlorobenzyl)(1H-1,2,4-triazole-5-thiolato-S)tin(IV)-tris(2-chlorobenzyl)(4H-1,2,4-triazole-3-thiolato-S)tin(IV) (1/1) T. C. Keng, K. M. Lo and S. W. Ng Comment Triorganotin(IV) derivatives of thiols generally exists as tetrahedral molecules because the sulfidelinkage lowers the Lewis acidity of tin; for 1,2,4-triazolyl-3-thiolates, however, the nitrogen sites sometimes engage in intermolecular coordination and polymeric compounds are generated. Among the triorganotin 1,2,4-triazolyl-3-thiolates, only carbon-and nitrogen-substituted derivatives have been characterized by crystal structure analysis, e.g., polymeric 4-methyl-1,2,4-triazole-3-thiolato)trimethyltin (Aziz-ur-Rehman et al., 2006) and monomeric (4-methyl-5-trifluoromethyl-1,2,4-triazole-3-thiolato)triphenyltin (Ma et al., 2007) . 3-Mercapto-1,2,4-triazole itself has a nitrogen-bound hydrogen atom. It its condensation with tris(2-chlorobenzyl)tin hydroxide, the resulting product retains this hydrogen atom in the heterocyclic portion.
The product is, in fact, a 1:1 co-crystal oftris(2-chlorobenzyl)(1,2,4-triazole-5-thiolato)tin(IV)-tris(2-\ chlorobenzyl)(1,3,4-triazole-2-thiolato)tin (Scheme I). The two molecular components are isoelectronic but differ only in the position of the nitrogen-bound hydrogen atom of the triazolyl ring. The tin atom in the two molecules show tetrahedral coordination. The first component (Fig. 1) is linked to the second component (Fig. 2) by an N-H···N hydrogen bond.
Experimental
Tris(2-chlorobenzyl)tin hydroxide (0.5 g, 1 mmol) and 3-mercapto-1,2,4-triazole (0.1 g, 1 mmol) were dissolved in 50 m of ethanol. The solution was heated for 2 h. Colorless crystals separated from the filtered solution after several days.
Refinement
Carbon-bound H-atoms were placed in calculated positions (C-H 0.95 to 0.99 Å) and were included in the refinement in the riding model approximation, with U(H) set to 1.2U(C).
For the heterocyclic ring in the first independent molecule, the amino H-atom was placed on the N2 atom as both the N1 and N3 atoms were within 2.8 Å of their symmetry-generated equivalents. The N2 atom forms a hydrogen bond to the N5 atom of the other independent molecule. For the heterocylic ring in the second independent molecule, a hydrogen atom placed on the N4 atom would be too close to the H23 atom of another molecule. Since the N5 atom is already an acceptor site, the N6 atom would then be the protonated atom. The N-H distances were set to 0.86 Å; the temperature factors were tied to those of the parent atoms. The positioning of the amino H-atoms gives rise to different names for the two molecular species.
For the second molecule, two chlorobenzyl substitutents are disordered; the occupancies of the two could not be separately refined, and were assumed to be identical. The aromatic ring were refined as rigid hexagons of 1.39 Å sides. The tin-carbon distances for each pair of Sn-C bonds were restrained to within 0.01 Å of each other. The carbon methylene -carbon phenylene distances were restrained to 1.50±0.01 Å and the carbon-chlorine distances were restrained to 1.75±0.01 Å. The temperature supplementary materials sup-2 factors of the primed atoms were set to those of the unprimed ones; the anisotropic temperature factors of the disordered carbon atoms were restrained to be nearly isotropic. The disorder refined to a 79:21 ratio.
The final difference Fourier map had a highest peak in the vicinity of C26. Figures   Fig. 1 . Thermal ellipsoid plot (Barbour, 2001 ) tris(2-chlorobenzyl)(1,2,4-triazoleyl-5-thiolato)tin at the 70% probability level; hydrogen atoms are drawn as spheres of arbitrary radius. Fig. 2 . Thermal ellipsoid plot (Barbour, 2001 ) tris(2-chlorobenzyl)(1,3,4-triazole-2-thiolato)tin at the 70% probability level; hydrogen atoms are drawn as spheres of arbitrary radius.
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